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QUESTION 1                 (10 marks) 
 
Q 1.1 (5 marks) 
Power transmission lines are mostly overhead. Discuss why.  
Q 1.2 (5 marks) 
Some of the transmission lines are bundled while others are not. Discuss the necessity 
and importance of bundled conductors. 
 
QUESTION 2                   (10 marks) 
 
The following two equations describe the relationship between the two bus voltage 








It is required to determine the voltages. Assuming initial solutions of V1 = 0 p.u. and 
V2 = 0 p.u., proceed to Q2.1 and Q2.2. 
Q 2.1 (5 marks) 
Determine V1 and V2 by using Gauss-Seidel technique. You should stop as soon as a 
tolerance of 1% is achieved i.e. the values of V1 and V2 on successive iterations vary by 
not more than 1%. Stop after 10 iterations even if the desired tolerance is not achieved. 
Q 2.2 (5 marks) 
Determine V1 and V2 by using Newton-Raphson technique. You should stop as soon as 
a tolerance of 1% is achieved or 3 iterations are complete, whichever occurs first. 
 
QUESTION 3                   (10 marks) 
 
Q3.1 (5 marks) 
Discuss and explain the conditions required to be fulfilled before synchronising a 
generating unit to a power system. Use phasor diagrams, if convenient. 
 
Q3.2 (5 marks) 
The synchroscope employs six light bulbs, two in series in each phase. Explain why the 
designer used of six, instead of three bulbs. 
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QUESTION 4                   (20 marks) 
 
Q4.1 (2 marks) 
A transmission line having a characteristic impedance of 300 ohms is cut into two 
unequal sections, the shorter section being one-third the length of the original line. The 
characteristic impedance of the this section is  
(a) 100 ohms 
(b) 200 ohms 
(c) 300 ohms 
(d) None of the above. 
 
Choose the correct answer and explain why the chosen answer is correct. 
Q4.2 (4 marks) 
Victorian and Tasmanian Power systems have been interconnected by a HVDC 
submarine cable which spans more than  275 km of sea water. This necessitates very 
expensive converter equipment on both sides of the cable. Explain why HVAC cable 
was not considered. 
Q4.3 (4 marks) 
What is the function of an under-frequency relay? Where is it used and why? 
Q4.4 (4 marks) 
Explain the principle of a differential relay. Where is such a relay used? Give examples. 
Q4.5 (2 marks) 
The following components of the ABCD constants of a transmission line are available. 
Is it possible to deduce the rest. If yes, determine them. If not, explain why not. 
A = 0.89 /10 
B = 180 /800 ohms 
C = unknown 
D = unknown. 
 
Q4.6 (4 marks) 
A three phase. 50 Hz, 500 kV transmission is 300 km long. The line inductance is 
0.97 mH/km per phase and its capacitance is 0.0115 μF/km per phase. Assume a 
lossless line. Determine the surge impedance and the surge impedance loading of the 
line. 
END OF QUESTIONS 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE. THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Semester 1, 2016 FINAL EXAMINATION 
 ENG474 – Power Systems Analysis 
Page 5 of 6 
FORMULAS 
(Symbols have their usual meanings in the context of the particular formula) 
Three phase circuits  LL IVS 3 ; cos S P  ;  sin S Q   
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 Short Line Medium length line Long Line Long Line  








A 1 1+YZ/2 1+YZ/2 cosh(  ) 1+YZ/2 
B Z Z Z(1+YZ/4) Z0 sinh(  ) Z(1+YZ/6) 
C 0 Y(1+YZ/4) Y (1/Z0) sinh(  ) Y(1+YZ/6) 
D 1 1+YZ/2 1+YZ/2 cosh(  ) 1+YZ/2 
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BABABA sincoscossin)sin(   BABABA sinsincoscos)cos(   
sinh( l) = sinh(l + jl) = sinh(l) cos(l) + j cosh(l) sin(l) 
cosh( l) = cosh(l + jl) = cosh(l) cos(l) + j sinh(l) sin(l)  
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